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Activity: Build an Earthquake City!!!

-
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oy GRADE LEVELS: 6-8
2
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Q
&S SUMMARY:
Students will build a city out of sugar cubes, bouillon cubes, and gelatin cubes.
The city will be put through simulated earthquakes to see which cube structures
withstand the shaking the best.
LEVEL OF DIFFICULTY [1 = Least Difficult: 5 = Most Difficult]
1-least difficult
TIME REQUIRED
20 minutes for construction
30 minutes for testing
COST
$5.00
STANDARDS:
2.5 Explain how such design features as size, shape, weight, function and cost limitations (i.e.,
ergonomics) would affect the construction of a given prototype.
1.1 Given a design task, identify apbropriate materials (e.g., wood, paper, plastic, aggregates,
ceramics, metals, solvents, adhesives) based on specific properties and characteristics (i.e., weight,
strength, hardness and flexibility).
WHAT WILL THE STUDENTS LEARN?
The effect of earthquakes on structures.
The importance of strong buildings to prevent destruction by earthquakes.
How the epicenter of an earthquake affects buildings.
Different materials may be used in the construction of buildings.
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BACKGROUND INFORMATION:

When there is an earthquake, energy travels through the earth and can cause
damage to buildings and other structures far away. The amount of damage caused
by an earthquake depends on several things such as the strength of the earthquake,
how long it lasts, and where it happens.

The epicenter of an earthquake is the point on the earth's surface directly above
where an earthquake starts, or where the shaking begins. The damage will
typically be the greatest at the epicenter.

Today, some skyscrapers are made of more flexible materials so that they bend
and sway during an earthquake and do not fall down as easily.

RESOURCES:

http://earthquake.usgs.gov/4kids excellent resource for more background
information on earthquakes. ' '
Books: Earthquakes by Seymour Simon; Mulberry Books, April 1995
MATERIALS:

Box with smooth bottom, at least 25-cm wide X 20-cm long

Sugar cubes

Bouillon cubes

Gelatin cubes (Follow instructions on box to make, but use 1/3 as much water as
the recipe calls for. Use a pan or ice cube tray. Chill until very firm and cut into
small cubes, about the size of sugar and bouillon cubes).

Pencil

Ruler

(Optional: wood and plastic cubes as additional building materials)

PREPARATION:

Buy or assemble materials
Prepare gelatin cubes
Discuss with the class what an earthquake is and what the epicenter of an

earthquake is.

www.prek-12engineering.org 2
Copyright © 2001
All Rights Reserved




DIRECTIONS:
1. Split the students into small groups or pairs and give each group a box bottom.
2. Using the pencil and ruler, have the students create a grid on the box by
drawing 4 vertical lines and 5 horizontal lines; each line should be 5-cm apart.
Label the vertical lines 1% Avenue, 2™ Avenue, 3™ Avenue, etc., and the
horizontal lines A Street, B Street, C Street, etc. This is the earthquake city.
3. To show that earthquakes can cause damage to buildings, have the students
build three sugar cube skyscrapers, each one five sugar cubes tall. Build the °
skyscrapers at the following corners: A and 1%, B and 2™, C and 3"
4. Now have the students simulate an earthquake by tapping on the corner of D
and 4™ with the eraser of a pencil. They should continue to tap until at least one
cube from each skyscraper falls. Ask: Which skyscraper falls first? In a real
earthquake, do you think more damage would happen in one placé than another?
Where would the most damage happen?
5. The students should try step 4 again, but use different strength taps,
representing hard vibrations and soft vibrations. They should determine how
many hard or soft vibrations it takes to knock over buildings different distances
away from the epicenier.
6. Have students record results in a chart containing the location of the skyscraper
and when it fell.
7. Now allow the students to experiment with different types of cubes. Encourage
them to create skyscrapers from a variety of blocks and of different heights.
8. After they have had time to experiment with the different types of blocks, each
group should build a city of skyscrapers. The cities may be as large as they wish
but must have at least five skyscrapers of differeht heights.
9. Once they have completed their cities, go around to each group and tap with
your pencil at a corner in the city to test how earthquake resistant they are.
10. After the cities have been tested, students should put away materials and you

can have a discussion about what the students discovered.
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INVESTIGATING QUESTIONS:

Why is it useful to build skyscrapers out of different materials?

Which materials were the best to use for taller buildings?

Which cubes were the most earthquake resistant? Why?

Which skyscrapers fell first in the earthquakes? Where were they located in
respect to the epicenter of the earthquake?

What happens when the top of a skyscraper is heavier than the bottom, or when

the bottom is heavier than the top?

REFERENCES:
Kessler, James H. and Andrea Bennett. The Best of Wonderscience: elementary
science activitiés. Boston: Delmar Publishers, 1997. ISBN: 0827380941 p. 322-
324.*
*Adapted with permission from The Best of Wonderscience, Copyright 1997,

American Chemical Society Published by Wadsworth Publishing, Inc.. If you
enjoyed this activity check out www.chemistry.org/wondernet, Your Science

Place in Cyberspace, for free elementary physical science activities.
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Rubric for Performance Assessment
Activity Title: [Build an Earthquake Resistant City Grade Level.6-8
1 2 3 4
(X
Criteria Beginning Developing Proficient Advanced factor) | Subtotal
. {Testing was Students followed Students followed all
unorganized and some of the directions went
students were not  |directions for Students followed all  |beyond the
PERFORMANCE {focused to the task. [testing, but not all. |directions. expectations.
All members of the
Most of the team team participated in
Only one of the team|members worked |All members of the design and testing
members did the together on the team participated in and worked well
TEAMWORK design and testing. |design and testing. [design and testing. together.
Students understood
goal of activity and
Students did not With guidance, Students understood  |went beyond
understand the goal [students began to {goal of activity and expectations for
of this activity and  |understand how to |were able to simulate  [buitding an
could not simulate  [simulate buildings {buildings in an earthquake resistant
UNDERSTANDING [an earthquake. in an earthquake. |earthquake. city.
Total:
Teacher
Comments:
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Name

Earthquake City Testing
Location }Location of After how many
of Earthquake Hard or Soft |taps did the
Building jEpicenter Vibrations? [building fall?

What type of building was the hardest to knock down by the earthquake?
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Activity Name:

Grade Level the Activity was implemented at:

Was this Activity effective at this grade level (if so, why, and if not, why not)?

What were the Activity’s strong points?

What were its weak points?

Was the suggested Time Required sufficient (if not, which aspects of the Activity took shorter
or longer than expected)?

Was the supposed Cost accurate (if not, what were some factors that contributed to either lower
or higher costs)?

Do you think that the Activity sufficiently represented the listed MA Framework Standards
(if not, do you have suggestions that might improve the Activity’s relevance)?

Was the suggested Preparation sufficient in raising the students’ initial familiarity with the
Activity’s topic (if not, do you have suggestions of steps that might be added here)?

If there were any attached Rubrics or Worksheets, were they effective (if not, do you have
suggestions for their improvement)?

Please return to: CEEO
105 Anderson Hall
Tufts University
Medford, MA 02155

ERIC 8 BEST COPY AVAILABLE




TUFTS ASSOC PROVOST RES  FAX:617 636 2917 PAGE 2
- . ST, B0
o U.S. Department of Education -
ﬁég of Educational Research and Improvement (OERI)

- National Library of Education (NLE)
ducational Resources Information Center (ERIC)

 AUGN5-03 FRI 03:36 P

Reproduction Release
(Specific Document)

TIFICATION:
éﬁng‘Activities

ﬂa-'l?;j§éover, Grades PreK-2
prek-12engineening org/data/d2/Touchdiscover.pdf

cratcher from Everyday Materials, Grades PreK-2
ww.prek-12engineering,org/data/d28/Backscratcher pdf

3) 'i II‘l.i‘“‘ ‘ar:i-.Made Objccts with Natural Objects, Grades PreK-5
: wek-12¢engincering. org/data/d34/HumanvsNatural pdf -
4y ;. egt_Cblors Absorb Heat Better?, Grades PreK-2
R .prek-12engineering.org/data/d37/Absorbheat.pdf
5). Tops?, Grades PreK-2
o h rek+12¢engincering.org/data/d44/RoofTops.pdf
6) Val n Recycled Paper, Grades PreK-2
© h k-12engineering.org/data/d56/Recycle.pdf
7) fféximate Scale Model of an Object Using LEGOs, Grades 3-5 -
' H rél_{;l_Zengineen’11g.oqudata/d3/LegoScal.cModel.Ddf
8) atﬁér Instruments using Lego Sensors, Grades 3-5
e k-12engineering.org/data/dd/LegoWeather.pdf
9) > . :Grades 3-5
~ ‘ht rek-12enginegring org/data/ds/SpaceShelter,pdf
1), ‘Build Bjrd House, Grades 3-5
& ek-12engineering org/data/d6/BirdHouse.pdf
11) _?q'aeriment, Grades 3-5
- htt] 'W.prek-12engineering.org/data/d6/BallBounce.pdf
12) M 2, Grades 3-5 |
ek-12¢ngineering.org/data/d1 1/MakeAlarm.pdf
13): , {mgto Safely Mail Raw Spaghetti, Grades 3-5
it ek-12engineering.org/data/d 1 7/MailSpaghetti.pdf
'14)_" ::.'C_lick Pen, Grades 3-5 .

pick-12engineering org/data/d33/clickPen pdf




AUGH15-03 FRI 03:37 PM__ TUFTS ASSOC PROVOST RES  FAY:617 636 2917 PAGE

\nd Test Roofs for Different Climates, Grades 3-5
rek- 1 2engineering org/data/d35/ClimateRoof.pdf

ric Materials, Grades 3-5
rek-1 2engincering.org/data/d36/Fabric.pdf

Hbuse for Mc, Grades 3-5
ek-12engineeting.org/data/d52/House, pdf

oh, Grades 3-5
._..{ rék 12engineering.or data/dS?/Watcr Filtration pdf

Gyclm;_, Gamc' Grades 3-5
prck 12enszmeeun° otg/data/d55/Recycling pdf

rek- 12en gmeenn g.org/data/d13/Speaker.pdt




AUG15-03 FR 03:38 PM___ TUFTS ASSOC PROVOST RES ~ FAX:617 636 2917 PAGE 4

| “5-"documcnts anmnounced in the monthly dbstract Jjoumal of the ERIC system,
on. (RIE), arc usually made avallablc to users in mlcrohche reproduced paper

'ycl 2B release, penmttmg reproduction and dissemination in ERIC archival
rofiche only

& processed as indicated provided reproduction quality permits. If permission to

d::but no box is checked, documents will be processed at Level 1,

omc media by persons other than ERIC cmployees and its system contractors
ﬁ‘om the copynght holder Exccptlon is made for non~proﬁt reproductlon by




+ AUG-15-03 FRI 03:39 PM  TUFTS ASSOC PROVOST RES FAX:617 636 2917 PAGE 5

ICABILITY INFORMATION (FROM NON-ERIC SOURCE):

dduce is not granted to ERIC, or, if you wish ERIC to cite the availability of the
nén her source, please provide the following information regarding the availability
of the dod RIC will not anniounce a document unless it is publicly available, and a
depenidabi afvbe specified. Contributors should also be aware that ERIC selection criteria

: stringent for documents that cannot be made available through EDRS.)

RI T O COPYRIGH'I’/REPRODUCTION RIGHTS }HOLDER;

reproduction release is held by someone other than the addressee, please
tiate name and address: :

or Science, Mathematics, and Environmental Education

- EF¥-088 (Re:




